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[»&«] mmm 

[f^l] 0. OO5~Um0i?#&tU loNd/ (Ce+N 
d) ^;i/ifc{cmHLT0. 00 1-0. S<Dmi5-Z**y&iti$m*$.ft\Z.<£M 

2 ] TSBSS 1 Xg&tfSB 2 Ii : 
illli^Wft^A (III) tfcfc*#*?A (III) fi^Nd/ (Ce 

+Nd) ^wttcmnbTo. ooi~o. som&vm&LfcTkmmt. r;i> 

#y»fC£ (OH") / (Ce 3+ +Nd 3+ ) (D^Jlitt IT3-30 (Z)fJ^T« 
&/S«**T#fi&{t-feUtfA (III) fc*BMfc**S?2* (HO ^-tca^snfe 

i21g: «*lfcil«c}Cl 0-9 5r©Mt'SliXiiiI^MtS^X 
£Bfc#&tJX:gfci&gtLT#e>*U 0. 0 0 5~Um©fi^gStU IoN 
d/ (Ce+Nd) ^^itfC^LT 0. 0 0 1-0. 5 (&gJ-£T?*tf- *;ivffc-& 

0 

[»#*4 3 n i xe««^?Stt^^#HftT 2 {cta«0 
[31*^5] -feu^A (no i&ifimm-tevv& (in) > m^-feu^A ( 

III) T>^-^A, itt'J^A (III) , fiftlfc-feytfA (III) T^^E-^A 

, M-feu^A (no , ^ity?A (in) , »itu9A (in) , m« 

U9A (III) X«me ) <Z)M-a■#/Tfe^lf^^2 73rMlf^«4©v^t t 4^^l« 

[§^6] *#>:?a (no s; a (no , mt**i?2* ( 

in) , ftn***;* (in) , mm**pj* (no xtt^n&ca^ftt** 
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[0 0 0 1] 
[0 0 0 2] 

nrnms 6-13168 6^«tctt, t'jws^siwti^^' 

BffU 10 0~6 0 0t«L, 6 0 0~1 2 0 0TCT'i^U OTLfe** 
[0 0 0 3] 

4$|»¥ 1 0-9 5 6 1 4 -&4fc*{Ci±, ^?Stt^fX#H»TtC>!Ktt«#*tC-fe U 
(III) &fcT;i/#yffi&«S:3~3 0© (OH") / (Ce 3+ ) ©^wfre 
RJSS*T*lfrffc-fey (in) ©liis^ifet, t^i:»I^ 

%BT> 1 0-9 5lC©fi«*eS»SllXttBft*S:^'tS^&^ji*0. 0 0 
[0 0 0 4] 

4f^Bg6 3 - 2 7 3 8 9#^|g(Cli, SMb»--fe U 9 0~ 9 9 . 5ti% 
TV**. 

[0 0 0 5] 

#&Bg6 0 -3 5 3 9 3#&?RtCHU Ln 2 _ x Ce x S i 2 0 ? (fibXttO«± 
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[0 0 0 6] 

mm u * i: t * _ ^ _ 

? □ v S T- b frWRHHtf * * k '- 
[0 0 0 8] 
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S2I g : #e,n fc «iS.c i o~9 5 x:««K*«**«*»***+*** 
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III) y>*n*A, IHfc*V*A (III) . »»*V9A (HO T>*-9A 
, *ftt.J9A (HO > (HI) , Mt'JfA (HI) , *»« 

(III) XttIft6©«^»** 2 * !U>S * 4,IW ® V ' fn *"* 0 

»6«jftfcbT, **** (HO ("I) > ttfll**** ( 

III) , (HI) . ****** (HI) XttCI*t&©»**n?*S 

r^l^(Z)M^T^S^2^i^Sm6^©V^Tn*^-^iCla^^^^ 
[0 0 0 9] 

(Ce+Nd) **ttlC**UT0. 001-0. 5<D«#****Afc**fe 

6*1, (i) 0. 0 0 5~UmOS«W^, ftt* (i i) Nd/ ( 
Ce+Nd) *JW6IC«*UT0. 001-0. 5, *?*b<l*0. 0 0 5-0 

[0 0 10] 

@^H2XgftiSfib'r#6ti^c 

[0 0 11] 
[0 0 12] 

*l^*i*Ttfl*>*i*^tt' WWf(D*t«t'J9A (HI 
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) t*a***v*> (no .aii8wa»c«<i!i«««. • 

****** * 

(II.) **Wt**»A (HI) (1S(t4 W«:*MW»« 2 

»i^imU**u9A (.a) tttm «w*u9A (no . a 

(HO tv*=*a. ttt«A cm) . iW'JW cm) 

yy ,=9A. «tU9A (HO • «*'J»A CUD . CII 
» . W*>J9A (HO *ftttlft6«>«M»*K«>*»«®»«®* g » A 

(in) stbtii. mm**** "in - cm 
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[0 0 18] 

v^#&#£ LVn„ citi 6 £j£8*Kl:*f*#Airfc«tytftt 
[0 0 19] 

[0 0 2 0] 

#J§I#l!i?8 K J: o T # e> *l 5 * # 2; A £ £ L T * »»ft«fe 'J ? A 7? 
&3!&^&> sBiiSttfjeifttt (TEM) S&fcfTofcfcdSJBH^tfO. 0 0 
5~1 »m0mmiZ&£ c IfeNd/ (Ce+Nd) ^l/JtJC&^LT, 01*. if 
0. 0 0 1-0. 1 5<Z>H&^& 1 1 OVT'&MLT. X^Htf^gtC J: y ta#f^ 0 
•*->&aH«Lfci:i5, ®#f £fS 2 0 = 2 8 . 6\ 4 7. 5° M56. 4 
° ICitT-^&^U ASTMjj- K3 4 -3 9 4 

[0 0 2 1 ] 

* fc Zl © * S> A & b T £#lft{fc -fe U A %>z>n*®jszw. 
mm (BETS) CJ:&Jt*lBtMita:, 2~2 0 0m 2 /gt^S. 
[0 0 2 2] 

*«»W©**^AS^-f SK-ffc-fey 9 AT*, *#2?A bv^ 
IttNd/ (Ce+Nd) ^^ttO. 0 0 1 — 0. 5 7?&y, J:y*?£b<l± 
0. 0 0 5~0. 3, b<l£0. 0 0 5 — 0. 15tfe§„ 

[0 0 2 3] 

^©^i/ibtf o. o o i «fc y^&v^^ii, *;*^Aftiir#itW©^3i#&< 
, ££o. 5<fcy#<fc3£$<ffc-fey >?AiK^©*g^^<^So 

[0 0 2 4] 
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[0 0 2 5] 

*mmnxm e> *i « ics- * *is * *- a «, m * a- s; a*#» 

[0 0 2 6] 
[0 0 2 7] 

jtmftWK «fc o T# e> tlfc y £ t X-SfrWlit-Z U 

[0 0 2 8] 

mmrni 

2 L©^9^fSMJS»JCNH 3 / (Ce 3+ +Nd 3+ ) =8 (^;i/Jt) (Cffi^-t 
£ 2 8%<Z)7> i E-T*Sf?Rl 6 9 g ti*6 9 g WiUZ 3 OiClCf 

%t£-fthv>% , ?7.$i<b J x;i/«t y o. 5 L/#©g&#*<z>ifc#&#<feiJB*&Ufc 

. 1 LCD3tf5^»##iCC e 0 2 tC«HSbfe»«^l 1. 5fi%t«S^9 9 
. 9%^5^-feU^A (III) *»!6 8 4 gf:, Nd 2 0 3 tC«IJlLfe««38«l 
0. 5fI%OW9 9. 9 9%JK±©5gfift**^A (III) «1 2. 5 
gi:i*6 5g^Lfe„ Z<Dm-gt7k®m*. *t^A5:Nd/ (Ce+Nd 
) iC&gbfc^WtT'O. 0 2©tI-^T*^b"CVNfe 0 
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mg&frZ^m%Xfrb 0. 5 L/^CD^iC^'J^-feU ?A (III) tfiz'J 
?A (IV) {cl-^^CM^^r^Ufco 7HK5 0i>t«M7Uc. M 

mtfmTLfrmzmuizmb. n&nm&^zm^&viis. 3, *^s#gi 

[0 0 2 9] 

■Kfomzy- »2 6. 3S*%, p hs. 3, mn,& 
iS2 4^ s/cmffia^5'j-3 o o gt>m?>titz 0 m&btcx? v -zm 

MMn^mUm (TEM) t'l^ I fei: ^ 5 5 0 ~ l 5 0 n mCSK'feo fc. 

$rZm%.Lt=.tZ.Z, m%fftm2 6 = 2 8. 6\ 4 7. 5° ^56. 4° {C 
£tf~*£WU ASTM#~ F3 4 -3 9 4lzmm<DiL*&&0%S&®LWUt J t 
U tfAtf>#'l£fc°~?£--gCl,feo 3<Z)^{j:, ^t^A^Nd/ (Ce+Nd) 
iZ^MLtc^Jlit-eO. 0 2(Z)H^Mlt^fe o lfcCAPA-7 0 0 (|g 

mmttffi («o m) vm^Lt=.m^m^miz^^n^mito. 4 2/ 1 mt'&»j < 

N4 (COULTER ELECTRONICS, INS§g) L fcI&lftftlfcSL&lC J: S^^tt, 

3 00nmt'feofc„ t fe^M^^C J: SJfc^ffifcfct, 2 0. 3mVgT& 

[0 0 3 0] 

3©^Lfe)(S^{C?iif?:HNO3/CeO 2 =0. 12Ma%»L> Jg(C^ 
*t»10li%i:i!U PH3. 9, t^^lOS/tS/cm, % 
fill. 9 mP a • S0vOl/jW§e>4lfc. 
[0 0 3 1 ] 

»J2 

i L©3{f9^»fiisfiK:Mai«i*e#&*ifcia^2 e. 3it% p hs. 

3, t^#S24/tS/cmCDe^7'J-l 88g?:{tM, 3 0%©^ 
= &j£tt&£Slc£U SMif^t^pHio. l, «»e#g6. 3 
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im*%> PH7. l.i^ilH^S/cmCa^-J-lSOg^ 
TM*~ F3 4 - 3 9 4 tC««©St*ft*©«fSrtt«ft* U 

-«bfc. *fe:©ttm *m*Nd/ (Ce+Nd) ic&IILT^ifc 

T*0. 0 2 0DfJ^lC^bTVAfeo 
[0 0 3 2] 

*^H^10**%tC«»U PH3. 9, t«fi*«10 8AS/cni, » 
Jgl. 3 mP a • S©!//I/* s #&tlfc- 
[0 0 3 3] 

2L^7XMmcNH 3 / (Ce 3+ +Nd 3+ ) =8 (^Jt) KUBS* 

* 2 8 %©r >*-t*« i e 9 g am* 1 9 g fttta** *»* 3 0 ° c iz ® 

. lL®^^»#»iCCe0 2 K:*»bfe«K««l 1. 511%TW9 9 

9%a>«»*U9A (in) 7KtS*6 6 8 gi:, Nd 2 o 3 t:iibfciS^i 

0. 5ll%©il^9 9. 9 9%«±©1W*^ (III)*»«2 9. 3 
gfctt*6 4g**Hrbfc. W^Nd/ (Ce+Nd 

fctf «b3 o^»t»^, 2 L©^^^*SJ»*K:*inbT*Bl«*o»** 

givxTr©Wi«ft8 0T3*Tf#«a*fe^ *5x»(D;x^e,<8 
*a (iv) jcr**ftfii»*M»b&. 6^4o^«WTtfe. s 

34mS/c mOKfo&tf'&bftfc* 
[0 0 3 4] 

fitf«fe*V*xT?fc#*fTV^ W2 5. 511%, PH5. 2, 
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mBl2 8 n S/cm©0^7y-3 1 4 g##£>*l£. ^bfeX5'J-5:il 
iftM«-?-Si«« (TEM) ti^tfet^5 5 0~l 5 0nmO^T*^ofe. 

^^SrftaiUTtt^Xllia^f&iWSgUfefci*, ASTMA-K3 4- 
3 9 4lC|a«(D^^(Z)^ H ^M^-feU^A©#ffit: 0 -^i:-^U7 t c o r©g 
^tt, ^*^5:Nd/ (Ce+Nd) ICglllLT^^/jtT? 0. 0 5 (DfJlEHC-^ 
ttt^fc. *fcCAPA- 7 0 0 («»a8f^m («0 ») ^fflfebfeJfcfrtfcl* 
mn*%l*0. 6 N 4 (COULTER ELECTRONICS, I NS$D T*iH!l5£b 

fcS&»7fc«SLi£K: J: 3 5 3 nmt*ofe. $■ ttjgsMV&jm&K £ Z> tfc 

mmmt. 23. 6m 2 /gt*of:. 

[0 0 3 5] 

1 L(DX?XW!xI&mizm&Ltc.X=?V -3 1 4 g?:ttM> 3 0%^7> 
&JStt&£&iC£gU 96ffl»l:fnpH10. 0, «&£#ft7. 0 m 

s/cm<osis*^#e>*ife. %.i&mzzv**vm&zm\ »2 6. 6 

PH7. 5, tft€i|3 3/tS/cm©6^5'J-3 0 0 g*#f. 
4xfc. r©X^U-5:^iM§?«^#^ (TEM) U i: Z. 

ft&&frofc„ tttt^&tt«6LT»5lcX|iEItf«:WJ&Ufefci5, AST 

M^j-K 34-394 tiB«©S£#ft*a)ISftttaft*--fe U 9 A<Z)#'f£ bf- # 
fc-Sfcbfc. *fcd<Z)^li, *m^Nd/ (Ce+Nd) izMnLT^Jl 
JtT'O. 0 SOtl-^lC^LTVxfc., 
[0 0 3 6] 

^©^L/feWcgi^HNOg/C e 0 2 = 0. 1 2li%ttb, mizM 
frvmMfrl 0M4%fc:MBfU pH4. 2, t^H2 7/iS/cm, S 
Ml. 5 mP a • SaiZ/lififtbtlfc. 
[0 0 3 7] 

5 0 0 L<D?7X54-yym)xfomzn7k4 4.3 k g £NH 3 /C e 3+ = 



1 0 
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» % Ce0 2 JC«*bfe«*^7. 8 4ii%<0«*#9 9. 9 U * 

A (III) 5 0 8. 0 kgft«IPbft««6 3 0^»T«>^K:tMjDbT*»fl:4B 

& <D*8a»ftB*^*64 Nm 3 /»»<OS*C«»J«At 'J (III) 

#uutf* (iv) ic-rs^Mis&^bfeo 5i*we»ftfiL«««»Tbfe. 

1 9mS/c m®&j£)K:tfft€>ft&- 
[0 0 3 8] 

^19. 3kg, P H9. 1, t«fi»J|8US/cm©eftX5'J-173 
kg##&*ifc. fcfrbfc** (T EM) Tftttlbfefc 

:J40~100nm(D«^fe. ««10 0%T?*o 

4 -3 9 4 CK*©ft#**®«*tt«flS* y * 
feSajR"Jft*«SKl J: « Jfc*®«0:, 2 8. OmVgT'feofe. 
[0 0 3 9] 

r®^U*lCiai5:HNO3/CeO 2 =0. 12 **%**! U 3EKltt 
*"ei^lOiI%Clttb. PH4. 4. **fi*I125MS/cm, 
ftl. 4mPa • S©vOl/tf*§£*lfe. 
[0 0 4 0] 

5 0 0 L©^9^9>f->^«fi*S*C*l*4 4. 3kgWH 3 /Ce + = 

6 (*/i/jt) tc«a , r*2 5%(or> j E-r***9 4. akgftfta*, Mis 

* 3 0 °C JC«t> 6 ©«§§§© J X)l& »J 3 N m 3 /n*W©S*#* 

*, Ce0 2 tCiW|Cbfe««*«7. 8 4iI%©W9 9. 9 

A (III) 5 0 8. 0 k g 3 Odm*^K:WDlT*iftll 

) #izU?A (IV) tc-rSBftftS/S&BB^bfe- 5HMft^W7lfe. 
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1 1 9mS/cm(iDjEM^^^fe" 
[0 0 4 1] 

#19. 3kg, PH9. l,i*fi»Jt8US/cm©aftX9'J-17 8 

kg««#&*ife. ft»bfe^y-t»iat««« (t em) twifet 

i5 40~100nm<0ttWofe. »«10 0%T!*o 

4 -3 9 4 K:««©A***©tS*tt»ft* 'J ^©#ft^-^-tbfe. 
[0 0 4 2] 

r(7)»X^'J -17 3kg 5 0 0 L(D^^5>f->^8S**Cft 

&*, *CK*4 7. 2kg, W**W^16. 5kg&t>*2 5%7 

m S / c m©jRI»*##&ftfc. & D - * U - V < »*-?WBito* 

»V*, »2 3. 2fi*%, PH5. 5, t«fi»I26.S/om®^ 

9 .j-i50kg^6hfe. (tem) t?« 

«£ Lf' £ i 5, AS TM^J- K 3 4 - 3 9 4 KB*©*****®******* 
y**©***-**-*^. ^APA- 7 0 0 (MS*ffi («> W 
T.«ftbfe»Njfc*tttt^«ttO. 4 8.a«9, N4 (COULTER ELECTRONIC 
S,INS«) -CWJfebfeilWWRattKliStt^ff^ 3 2 3 nm-C*ofe. tt* 

[0 0 4 3] 

:©R»bfe«K«itHNO/CeO 2 -0. 1 2**%»»U X»C* 
*7*n^l0miCllU PH4. 9,t«»«158MS/c«a,* 

gi, 4 m p a • s<zr/;i/2>M#'b*ifco 

[0 0 4 4] 
Jt««I 3 
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2 (III) *»«5 6 8 gfe**U ^b^MOWnt^C 2L©# 

«H«t«pH8. 0, i^I15OmS/cm0SW#e)^. 
[0 0 4 5] 

W2 0. 5fi*%, PH7. 8, 
*ftl 50»S/cmOaft^'J-3 70 g#ff&tlfc. ft»"bfe^9'J-ft 
^iHMm^mm^ (TEM) Tf«*bfei:i««/»nia)»«tt^"C*ofe- £fe 
, *tt^&«*bT»*XHia«f«:W3ebfcii-** ASTM*-F6-601 
ic 3 B « © * Bit * * 5* A ©4* 'ft * - * * - * b fe . 
[0 0 4 6] 

[0 0 4 7] 

) , 

: 4 0 r p m, 
ffimfcjJ : 80g/cm 2 , 

[0 0 4 8] 

»y, Mraitt&#T?»ofc. 
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[0 0 4 9] 

fey, mmmztkn-esb-ot-o 

[0 0 5 0] 
[0 0 5 1] 

fe y , mmm itmmm i t?«jb t £ vokz>:£#&#t*&o fe» 

[0 0 5 2] 
[0 0 5 3] 

Uliff l Jt«« i feifc*** ^ 1 ^ 1 C**tt»3*K#» 

[0 0 5 4] 

[0 0 5 5] 
[Ig^©^] 

*M»Wtt*tt«E#*»c*U9A (HI) ****** (I") ^ Nd/ (C 
e+Nd) ^wtJcfligLTO. ooi~o. 5 T 

**ytt**ft (OH') / (Ce 3+ +Nd 3+ ) O*^bT8-8 0(0W 

Tjfijsa*T*iftt'JfA (in) fc*Hfls**^^ c»D ^-ciB^sn 

[0 0 5 6] 

■feu^A (no *fc**s>A din ata^/T^*ys*»bT#6ft6 
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[0 0 5 7] 

#® ic <fc y # £ n * * *; £ ffcfr £ b t ^ *Hfls -fe u ? a 

[0 0 5 8] 

^(ftfctf), CMP (>T^ — : Chemical Mechanical 

Polishing) HtMt'feS. #(C, «1iJ£fcLTM^e>ft5&ftJ£iltIjS(C# 

^-s;&#^sziiift<3RliSftcw» , rsii:A^*<Sfe«). ST I (buy^ft 

H: Shallow Trench Isolation) ^M^ffrSftT^S^ttfV^ X<Z)|g^# 
, C V D 'J T-^^O^r/U ^©ITOiifflfiiW 

-u>x-^;i/, Hftfi-a-ffi^ffc^, ^-7nnift*l, 3Ky*ny>, ?y 

[0 0 5 9] 
[0 0 6 0] 
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[01] 

[02] 
[0 3] 
[04] 

«2 o^isn***. 

[05] 

(l) \zmnM2r*m*nt=.n*<»n*xm®m<DA*-yzB'? a 
( 2 > \tmmm 3 & tifctt*©©***®*? <d* *-* 
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[Ml *U*ft***fc**«*®«* ***** 7*^*** 

53l ^ 9 ^, mmmmmmhuy^mo) cup. 

0- OO5~Um0t»lt« fioNd/(Ce+Nd) 
^JfcJC*»bT0. 001-0. 5 <D«^^^ft^fc^i:^U 

(in) *fcMrbfe***^ 7**ytt***s*s**** ft * 

y*A (III) (Hi) #*-M**ftfc««***** x 
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